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receiving, from the electronic device, via the communication network, a
request for the digital content recommendation 202

.

- selecting a set of candidate content items responsive to the request, the set of
candidate content items including at least a first content item originating from a first |
~content channel and a second content item originating from a second content chan- ;
nel, each of the first content item and the second content item being associated with [™-504
~ arespective: display feature, the display feature being indicative of a number of

displays of one or more content items originating from the respective first content

a predetermined time period; one or more content item features, the one or more
content item features being indicative of a characteristic associated with the first
content item and the second content item respectively

determining, for each of the first content item and the second content item, a
relevancy parameter, the relevancy parameter being based, atf least in part, on the 506
one or more content item features associated with the first content item and the
second content item respectively

determining, for each of the first content item and the second content item, a
completion parameter, the completion parameter being based, at least in part on o
the respective display feature, the completion parameter representing a degree of 508

respective number of displays

- L

ranking, by a ranking algorithm, the first content item and the second content item,
based at least on their respective relevancy parameter and the completion 510
parameter

generating the digital content recommendation, the digital content recommendation
including at least one of the first content item and the second content item that has (~_512
been ranked by the ranking algorithm
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METHOD AND SYSTEM FOR GENERATING
A DIGITAL CONTENT RECOMMENDATION

CROSS-REFERENC.

L1

The present application claims priority to Russian Patent

Application No. 2018132708, entitled “Method and System
tor Generating a Digital Content Recommendation,” filed on
Sep. 14, 2018, the entirety of which 1s incorporated herein

10
by reference.

FIELD

The present technology relates to recommendation sys-
tems 1n general and specifically to a method and a system for
generating a digital content recommendation.

15

BACKGROUND

; . , 20
Various global or local communication networks (the

Internet, the World Wide Web, local area networks and the
like) offer a user a vast amount of imnformation. The infor-
mation includes a multitude of contextual topics, such as but
not limited to, news and current aflairs, maps, company -5
information, financial information and resources, tratlic
information, games and entertainment-related information.
Users use a variety of client devices (desktop, laptop,
notebook, smartphone, tablets and the like) to have access to
rich content (like 1images, audio, video, animation, and other 30
multimedia content from such networks).

The volume of available information through various
Internet resources has grown exponentially i the past
couple of years. Several solutions have been developed 1n
order to allow a typical user to find the information that the
user 1s looking for. One example of such a solution 1s a
search engine. Examples of search engines include

GOOGLE™ search engine, YANDEX™ search engine,

YAHOO!™ gearch engine and the like. The user can access
the search engine interface and submit a search query
associated with the information that the user 1s desirous of
locating on the Internet. In response to the search query, the
search engine provides a ranked list of search results. The
ranked list of search results 1s generated based on various 45
ranking algorithms employed by the particular search engine
that 1s being used by the user performing the search. The
overall goal of such ranking algorithms is to present the most
relevant search results at the top of the ranked list, while less
relevant search results would be positioned on less promi- 50
nent positions of the ranked list of search results (with the
least relevant search results being located towards the bot-
tom of the ranked list of search results).

The search engines typically provide a good search tool
for a search query that the user knows a prior1 that she/he 55
wants to search. In other words, 1f the user 1s interested 1n
obtaining information about the most popular destinations 1n
Italy (1.e. a known search topic), the user could submit a
search query: “The most popular destinations 1n Spain?” The
search engine will then present a ranked list of Internet 60
resources that are potentially relevant to the search query.
The user can then browse the ranked list of search results 1n
order to obtain information she/he is interested 1n as 1t
related to places to visit in Spain. If the user, for whatever
reason, 1s not satisfied with the uncovered search results, the 65
user can re-run the search, for example, with a more focused
search query, such as “The most popular destinations 1in

35

40

2

Spain 1n the summer?”, “The most popular destinations 1n
the South of Spain?”, “The most popular destinations for a
culinary getaway 1n Spain?”.

There 1s another approach that has been proposed for
allowing the user to discover content and, more precisely, to
allow for discovering and/or recommending content that the
user may not be expressly interested in searching for. In a
sense, such systems recommend content to the user without
an express search request based on explicit or implicit

interests of the user.
An example of such a system 1s a FLIPBOARD™ rec-

ommendation system, which system aggregates and recom-
mends content from various social networks. The FLIP-
BOARD recommendation system presents the uncovered
content 1n a “magazine style” format, where the user can
“flip” through the pages with the recommended/aggregated
content. The recommendation system collects content from
social media and other websites, presents 1t in magazine
format, and allows users to “thp” through their social-
networking feeds and feeds from websites that have part-
nered with the company, effectively “recommending” con-
tent to the user even though the user may not have expressly
expressed her/his desire 1n the particular content.

Another example of the recommendation system 1s YAN-
DEX.ZEN™ recommendation system. The Yandex.Zen rec-
ommendation system recommends digital content (such as
articles, news, and video 1n a personalized feed on the
Yandex.Browser start screen). As the user browses the
Yandex.Zen recommended content, the server acquires
explicit (by asking whether the user likes to see more of such
content 1n the user’s feed) or implicit (by observing user
content interactions) feedback. Using the user feedback, the
Yandex.Zen server continuously improves the content rec-
ommendations presented to the given user.

Recommendation systems provide personalized content
to users based on previous user interactions with the rec-
ommendation service that can be indicative of user prefer-
ences for some particular content rather than other content.
Typically, the recommended content comes from two prin-
cipal sources—a native source and an external source.

The external sources are web sites on the Internet, such as
news agencies, news aggregators and other source of content
items, which can be presented to the users of the recom-
mendation systems. On the other hand, the native sources
are “bloggers” that post content using the recommendation
system as a platform.

United States Patent Application Publication No.
US2016350812A1 published on Dec. 1, 2016, to Microsoft
Technology Licensing LLC and titled “Personalized Infor-
mation From Venue of Interest” teaches providing user with
personalized information from venues of interests. The
information may comprise messages, notifications, or other
information determined to be relevant to the user, and may
be timely provided to the user 1n an approprate format such
that the user 1s better able to respond to the information. A
set of venues that are relevant to the user and corresponding,
information sources associated with the venue are deter-
mined. Information published by these sources may be
analyzed for relevance to the user, and the relevant infor-
mation 1tems may be provided to the user via notifications or
applications and services. Further, the notifications may be
scheduled for presentation to the user at appropriate times,
such as prior to a predicted visit of the venue. One embodi-
ment includes a venue-information clearinghouse for receiv-
ing information from venues and making 1t available for user
applications or services.
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U.S. Pat. No. 8,606,792B granted on Dec. 10, 2013, to
Google LLC and titled “Scoring Authors of Posts™ teaches

methods, systems, and program products where a score for
cach of a plurality of authors of posts submitted to a server
system 15 determined. The score for each individual author
in the plurality 1s based on a score of one or more authors 1n
the plurality that have requested to subscribe to a stream of
posts that the individual author submuits to the server system.
A particular post submitted by a particular author in the
plurality 1s received at the server system and from a com-
puting device. A score 1s assigned to the particular post
based on a score of the particular author. The particular post
1s transmitted from the server system to computing devices
that are associated with authors who have requested to
subscribe to posts by the particular author.

SUMMARY

It 1s an object of the present technology to ameliorate at
least some of the inconveniences present in the prior art.
Embodiments of the present technology may provide and/or
broaden the scope of approaches to and/or methods of
achieving the aims and objects of the present technology.

As has been alluded to above, the recommended content
provided by the recommendation system may originate from
two sources—the native source and the external source.
Developers of the present technology have appreciated that
it may be desirable, as part of providing the publication
platiorm for the publishers of content, the recommendation
system may commit to display a certain number of times the
content originating from each individual native source.

Without wishing to be bound to any specific theory, the
present disclosure 1s based upon developers’ appreciation
that the prior art scheme of providing personalized content
to a user may not be able to properly balance the need for
displaying personalized content that is relevant to the users,
and the need for displaying a certain number of times, the
content originating from the native source (which may be
less relevant to the user) without negatively affecting user
satisfaction. It 1s thus important to achieve an optimal
interplay between those two factors to maximize the quality
of the recommendation system.

In accordance with a first broad aspect of the present
technology, there 1s provided a method for generating a
digital content recommendation, the digital content recom-
mendation to be displayed on an electronic device associated
with a user. The method 1s executed 1n a recommendation
system connectable to the electronic device via a commu-
nication network, the recommendation system including a
server. The method comprising: receiving, from the elec-
tronic device, via the communication network, a request for
the digital content recommendation; selecting a set of can-
didate content items responsive to the request, the set of
candidate content 1items 1including at least a first content item
originating from a first content channel and a second content
item originating from a second content channel, each of the
first content 1tem and the second content item being asso-
ciated with a respective: display feature, the display feature
being indicative of a number of displays of one or more
content 1tems originating from the respective first content
channel and second content channel required by the recom-
mendation system within a predetermined time period; and
one or more content item features, the one or more content
item features being indicative of a characteristic associated
with the first content 1tem and the second content item
respectively; determining, for each of the first content item
and the second content item, a relevancy parameter, the
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relevancy parameter being based, at least 1n part, on the one
or more content item features associated with the first
content item and the second content item respectively;
determining, for each of the first content item and the second
content 1tem, a completion parameter, the completion
parameter being based, at least 1n part on the respective
display feature, the completion parameter representing a
degree of each of the first content channel and the second
content channel meeting its respective number of displays;
ranking, by a ranking algorithm, the first content 1tem and
the second content 1tem, based at least on their respective
relevancy parameter and the completion parameter; gener-
ating the digital content recommendation, the digital content
recommendation including at least one of the first content
item and the second content 1tem that has been ranked by the
ranking algorithm; and transmitting, by the server, the digital
content recommendation to the electronic device for display.

In some embodiments of the method, the number of
displays 1s a mimmimum display value, the mimimum display
value corresponding to a minimum number of display of one
or more content items originating irom the respective first
content channel and second content channel required by the
recommendation system within the predetermined time
period.

In some embodiments of the method, determining the
completion parameter comprises analyzing one of: an up-to-
date displayed value, the up-to-date displayed value corre-
sponding to a number of the one or more content items
originating from the respective first content channel and
second content channel previously displayed within the
predetermined period of time by a plurality of electronic
devices; and a predictive completion parameter, the predic-
tive completion parameter being indicative of a predicted
number of displays of content items ol each of the first
content channel and the second content channel within the
predetermined time period, the predictive completion
parameter being based at least on the up-to-date displayed
value.

In some embodiments of the method, the completion
parameter 1s one of: an absolute number of display required
to achieve the minimum display value; and a percentage
value representative of a rate of achueving the minimum
display value.

In some embodiments of the method, ranking the first
content 1tem and the second content 1item comprises: deter-
mining a {irst ranking score associated with the first content
item, the first ranking score being determined based on the
relevancy parameter associated with the first content 1tem
and the completion parameter of the first content item;
determining a second ranking score associated with the
second content 1tem, the second score being determined
based on the relevancy parameter associated with the second
content 1tem and the completion parameter of the second
content item; and ranking the first content 1tem and the
second content item based on the first ranking score and the
second ranking score.

In some embodiments of the method, the method further
comprising determining a user interest profile of the user
associated with the electronic device prior to determining
the relevancy parameter.

In some embodiments of the method, the user interest
profile 1s generated based on a set of features, the set of
features comprising at least one of: a browsing history
associated with the user; a search history associated with the
user; user-specilic preferences; location of the electronic
device; and determining the relevancy parameter comprises
applying a machine learming algorithm configured to deter-
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mine the relevancy parameter of the first content item and
the second content 1tem based at least 1n part of the one or
more content 1tem features associated with the first content
item and the second content item and the user interest
profile.

In some embodiments of the method, the one or more
content 1tem features for a given content item comprises: a
number of users having previously accessed the content
channel associated with the given content 1tem; a number of
clicks of the one or more content 1tems originating from the
content channel for each of the users; and determining the
relevancy parameter comprises: creating a histogram, the
histogram representing a plurality of subsets each represent-
ing a subset of the number of users, each of the subsets
having the number of content 1tems clicked associated with
the subset of the number of users; and applying the machine
learning algorithm configured to predict the subset in which
the user 1s associated with based on an analysis of the user
interest profile of the user and the one or more user 1nterest
profile associated with the one or more users.

In some embodiments of the method, the first content item
1s a first native content item native to the recommendation
system, the first native content 1item originating from the first
content channel that 1s native to the recommendation sys-
tem; the second content item 1s a second native content item,
the second native content item originating from the second
content channel that 1s native to the recommendation sys-
tem; the set of candidate content items further comprising
one or more non-native content items that are non-native to
the recommendation system, the one or more non-native
content 1tems being associated with one or more content
item features; and the method further comprising determin-
ing for each of the one or more non-native content items, the
respective relevancy parameter based on the one or more
content item features.

In some embodiments of the method, the ranking algo-
rithm 1s a first ranking algorithm; and the generating the
digital content recommendation comprises: ranking by a
second ranking algorithm, the one or more non-native con-
tent 1tems based at least on their respective relevancy
parameter; mixing, by a blending algorithm, the one or more
non-native content 1tems with the first native content item
and the second native content item, the blending algorithm
being configured to mutually rank the first native content
item, the second native content item and the one or more
non-native content items; and selecting a subset of candidate
content 1tems by applying a predefined inclusion parameter
indicative of an acceptable number of content 1tems to be
included within the digital content recommendation.

In some embodiments of the method, the first content item
and the second content item 1s at least one of: and 1mage; a
text; and a video.

In accordance with another broad aspect of the present
technology, there 1s provided a system for generating a
digital content recommendation to be displayed on an elec-
tronic device associated with a user. The system comprising
a server connected to the electronic device via a communi-
cation network. The server comprising a processor config-
ured to: receive, from the electronic device, via the com-
munication network, a request for the digital content
recommendation; select a set of candidate content items
responsive to the request, the set of candidate content 1tems
including at least a first content 1tem originating from a first
content channel and a second content 1tem originating from
a second content channel, each of the first content item and
the second content 1tem being associated with a respective:
display feature, the display feature being indicative of a
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number of displays of one or more content 1items originating
from the respective first content channel and second content
channel required by the recommendation system within a
predetermined time period; one or more content item fea-
tures, the one or more content item features being indicative
ol a characteristic associated with the first content item and
the second content 1tem respectively; determine, for each of
the first content 1tem and the second content item, a rel-
evancy parameter, the relevancy parameter being based, at
least 1n part, on the one or more content item features
associated with the first content item and the second content
item respectively; determine, for each of the first content
item and the second content 1tem, a completion parameter,
the completion parameter being based, at least in part on the
respective display feature, the completion parameter repre-
senting a degree of each of the first content channel and the
second content channel meeting 1ts respective number of
displays; rank, by a ranking algorithm, the first content 1tem
and the second content 1tem, based at least on their respec-
tive relevancy parameter and the completion parameter;
generate the digital content recommendation, the digital
content recommendation ncluding at least one of the first
content 1tem and the second content item that has been
ranked by the ranking algorithm; and transmit, by the server,
the digital content recommendation to the electronic device
for display.

In some embodiments of the system, the number of
displays 1s a mimmimum display value, the mimimum display
value corresponding to a minimum number of display of one
or more content 1tems originating from the respective first
content channel and second content channel required by the
recommendation system within the predetermined time
period.

In some embodiments of the system, to determine the
completion parameter, the processor 1s configured to analyze
one of: an up-to-date displayed value, the up-to-date dis-
played value corresponding to a number of the one or more
content items originating from the respective first content
channel and second content channel previously displayed
within the predetermined period of time by a plurality of
clectronic devices; a predictive completion parameter, the
predictive completion parameter being indicative of a pre-
dicted number of displays of content items of each of the
first content channel and the second content channel within

the predetermined time period, the predictive completion
parameter being based at least on the up-to-date displayed
value.

In some embodiments of the system, the completion
parameter 1s one of: an absolute number of display required
to achieve the minimum display value; and a percentage
value representative of a rate of achieving the minimum
display value.

In some embodiments of the system, to rank the first
content 1tem and the second content item, the processor 1s
configured to: determine a first ranking score associated with
the first content item, the first ranking score being deter-
mined based on the relevancy parameter associated with the
first content 1tem and the completion parameter of the first
content 1tem; determine a second ranking score associated
with the second content 1tem, the second score being deter-
mined based on the relevancy parameter associated with the
second content 1tem and the completion parameter of the
second content item; rank the first content i1item and the
second content 1tem based on the first ranking score and the
second ranking score.
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In some embodiments of the system, the processor 1s
turther configured to determine a user interest profile of the
user associated with the electronic device prior to determin-
ing the relevancy parameter.

In some embodiments of the system, the user interest
profile 1s generated based on a set of features, the set of
features comprising at least one of: a browsing history
associated with the user; a search history associated with the
user; user-specific preferences; location of the electronic
device; and the processor 1s configured to determine the
relevancy parameter applying a machine learning algorithm
configured to determine the relevancy parameter of the first
content 1tem and the second content 1item based at least 1n
part of the one or more content item features associated with
the first content 1tem and the second content 1tem and the
user interest profile.

In some embodiments of the system, the one or more
content 1tem features for a given content item comprises: a
number of users having previously accessed the content
channel associated with the given content 1tem; a number of
clicks of the one or more content 1tems originating from the
content channel for each of the users; and to determine the
relevancy parameter, the processor 1s configured to: create a
histogram, the histogram representing a plurality of subsets
cach representing a subset of the number of users, each of
the subsets having the number of content items clicked
associated with the subset of the number of users; and apply
the machine learming algorithm configured to predict the
subset 1n which the user i1s associated with based on an
analysis of the user interest profile of the user and the one or
more user interest profile associated with the one or more
users.

In some embodiments of the system, the first content 1item
1s a first native content item native to the recommendation
system, the first native content 1item originating from the first
content channel that 1s native to the recommendation sys-
tem; the second content item 1s a second native content item,
the second native content item originating from the second
content channel that 1s native to the recommendation sys-
tem; the set of candidate content items further comprising,
one or more non-native content items that are non-native to
the recommendation system, the one or more non-native
content 1tems being associated with one or more content
item features; the processor being turther configured to:
determine for each of the one or more non-native content
items, the respective relevancy parameter based on the one
or more content 1tem features.

In some embodiments of the system, the ranking algo-
rithm 1s a first ranking algorithm: and to generate the digital
content recommendation, the processor i1s configured to:
rank by a second ranking algorithm, the one or more
non-native content items based at least on their respective
relevancy parameter; mix, by a blending algorithm, the one
or more non-native content items with the first native
content 1tem and the second native content 1item, the blend-
ing algorithm being configured to mutually rank the first
native content item, the second native content item and the
one or more non-native content items; and select a subset of
candidate content 1tems by applying a predefined inclusion
parameter indicative of an acceptable number of content
items to be mcluded within the digital content recommen-
dation.

In the context of the present specification, a “server” 1s a
computer program that 1s running on appropriate hardware
and 1s capable of receiving requests (e.g., from client
devices) over a network, and carrying out those requests, or
causing those requests to be carried out. The hardware may
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be one physical computer or one physical computer system,
but neither 1s required to be the case with respect to the
present technology. In the present context, the use of the
expression a “server’ 1s not intended to mean that every task
(e.g., recerved nstructions or requests) or any particular task
will have been received, carried out, or caused to be carried
out, by the same server (1.e., the same software and/or
hardware); 1t 1s intended to mean that any number of
software elements or hardware devices may be mvolved 1n
receiving/sending, carrying out or causing to be carried out
any task or request, or the consequences of any task or
request; and all of this software and hardware may be one
server or multiple servers, both of which are included within
the expression ““at least one server”.

In the context of the present specification, “client device”
1s any computer hardware that 1s capable of running sofit-
ware appropriate to the relevant task at hand. Thus, some
(non-limiting) examples of client devices include personal
computers (desktops, laptops, netbooks, etc.), smartphones,
and tablets, as well as network equipment such as routers,
switches, and gateways. It should be noted that a device
acting as a client device in the present context i1s not
precluded from acting as a server to other client devices. The
use of the expression “a client device” does not preclude
multiple client devices being used in receiving/sending,
carrying out or causing to be carried out any task or request,
or the consequences of any task or request, or steps of any
method described herein.

In the context of the present specification, a “database™ 1s
any structured collection of data, 1irrespective of 1ts particular
structure, the database management soitware, or the com-
puter hardware on which the data is stored, implemented or
otherwise rendered available for use. A database may reside
on the same hardware as the process that stores or makes use
of the information stored in the database or it may reside on
separate hardware, such as a dedicated server or plurality of
Servers.

In the context of the present specification, the expression
“information” includes information of any nature or kind
whatsoever capable of being stored in a database. Thus
information includes, but 1s not limited to audiovisual works
(1mages, movies, sound records, presentations etc.), data
(location data, numerical data, etc.), text (opinions, com-
ments, questions, messages, etc.), documents, spreadsheets,
lists of words, etc.

In the context of the present specification, the expression
“component” 1s meant to mnclude soltware (appropriate to a
particular hardware context) that is both necessary and
suflicient to achieve the specific function(s) being refer-
enced.

In the context of the present specification, the expression
“computer usable information storage medium™ 1s intended
to include media of any nature and kind whatsoever, includ-
ing RAM, ROM, disks (CD-ROMs, DVDs, floppy disks,
hard drivers, etc.), USB keys, solid state-drives, tape drives,
etc.

In the context of the present specification, the words
“first”, “second”, “third™, etc. have been used as adjectives
only for the purpose of allowing for distinction between the
nouns that they modily from one another, and not for the
purpose of describing any particular relationship between
those nouns. Thus, for example, 1t should be understood that,
the use of the terms “first server” and “third server” 1s not
intended to mmply any particular order, type, chronology,
hierarchy or ranking (for example) of/between the server,
nor 1s their use (by itsell) intended imply that any “second
server” must necessarily exist in any given situation. Fur-
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ther, as 1s discussed herein 1n other contexts, reference to a
“first” element and a “second” element does not preclude the
two elements from being the same actual real-world ele-
ment. Thus, for example, 1n some 1nstances, a “first” server
and a “second” server may be the same software and/or
hardware, 1n other cases they may be different software
and/or hardware.

Implementations of the present technology each have at
least one of the above-mentioned object and/or aspects, but
do not necessarily have all of them. It should be understood
that some aspects of the present technology that have
resulted from attempting to attain the above-mentioned
object may not satisty this object and/or may satisty other
objects not specifically recited herein.

Additional and/or alternative features, aspects and advan-
tages of implementations of the present technology will
become apparent from the following description, the accom-
panying drawings and the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of the present technology, as
well as other aspects and further features thereot, reference
1s made to the following description which 1s to be used 1n
conjunction with the accompanying drawings, where:

FIG. 1 depicts a diagram of a system implemented in
accordance with non-limiting embodiments of the present
technology.

FIG. 2 depicts a screen shot of a recommendation inter-
face i1mplemented in accordance with a non-limiting
embodiment of the present technology, the recommendation
interface being depicted as displayed on the screen of an
clectronic device of the system of FIG. 1, the electronic
device being implemented as a smart phone.

FIG. 3 depicts an example of a process of generating a
digital content recommendation.

FIG. 4 depicts a histogram generated by a second machine
learning algorithm executed as part of the process of FIG. 3.

FI1G. 5 depicts a block diagram of a flow chart of a method
of generating a digital content recommendation.

DETAILED DESCRIPTION

The examples and conditional language recited herein are
principally intended to aid the reader in understanding the
principles of the present technology and not to limait its scope
to such specifically recited examples and conditions. It waill
be appreciated that those skilled in the art may devise
vartous arrangements which, although not explicitly
described or shown herein, nonetheless embody the prin-
ciples of the present technology and are included within 1ts
spirit and scope.

Furthermore, as an aid to understanding, the following
description may describe relatively simplified implementa-
tions of the present technology. As persons skilled 1n the art
would understand, various implementations of the present
technology may be of greater complexity.

In some cases, what are believed to be helpiul examples
of modifications to the present technology may also be set
forth. This 1s done merely as an aid to understanding, and,
again, not to define the scope or set forth the bounds of the
present technology. These modifications are not an exhaus-
tive list, and a person skilled in the art may make other
modifications while nonetheless remaining within the scope
of the present technology. Further, where no examples of
modifications have been set forth, 1t should not be inter-
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preted that no modifications are possible and/or that what 1s
described 1s the sole manner of implementing that element
of the present technology.

Moreover, all statements herein reciting principles,
aspects, and implementations of the present technology, as
well as specific examples thereol, are intended to encompass
both structural and functional equivalents thereof, whether
they are currently known or developed in the future. Thus,
for example, 1t will be appreciated by those skilled 1n the art
that any block diagrams herein represent conceptual views
of 1illustrative circuitry embodying the principles of the
present technology. Similarly, 1t will be appreciated that any
flowcharts, flow diagrams, state transition diagrams, pseudo-
code, and the like represent various processes which may be
substantially represented in computer-readable media and so
executed by a computer or processor, whether or not such
computer or processor 1s explicitly shown.

The functions of the various elements shown in the
figures, including any functional block labeled as a “pro-
cessor’ or a “‘graphics processing unit”, may be provided
through the use of dedicated hardware as well as hardware
capable of executing software 1n association with appropri-
ate software. When provided by a processor, the functions
may be provided by a single dedicated processor, by a single
shared processor, or by a plurality of individual processors,
some of which may be shared. In some embodiments of the
present technology, the processor may be a general purpose
processor, such as a central processing unit (CPU) or a
processor dedicated to a specific purpose, such as a graphics
processing unit (GPU). Moreover, explicit use of the term
“processor’” or “controller” should not be construed to refer
exclusively to hardware capable of executing software, and
may implicitly include, without limitation, digital signal
processor (DSP) hardware, network processor, application
specific mtegrated circuit (ASIC), field programmable gate
array (FPGA), read-only memory (ROM) for storing sofit-
ware, random access memory (RAM), and non-volatile
storage. Other hardware, conventional and/or custom, may
also be included.

Software modules, or simply modules which are implied
to be software, may be represented herein as any combina-
tion of flowchart elements or other elements indicating
performance of process steps and/or textual description.
Such modules may be executed by hardware that 1s
expressly or implicitly shown.

With these fundamentals 1n place, we will now consider
some non-limiting examples to illustrate various implemen-
tations of aspects of the present technology.

Referring to FIG. 1, there 1s shown a schematic diagram
of a system 100, the system 100 being suitable for imple-
menting non-limiting embodiments of the present technol-
ogy. It 1s to be expressly understood that the system 100 as
depicted 1s merely an 1llustrative implementation of the
present technology. Thus, the description thereof that fol-
lows 1s mtended to be only a description of illustrative
examples of the present technology. This description 1s not
intended to define the scope or set forth the bounds of the
present technology. In some cases, what are believed to be
helpiul examples of modifications to the system 100 may
also be set forth below. This 1s done merely as an aid to
understanding, and, again, not to define the scope or set forth
the bounds of the present technology. These modifications
are not an exhaustive list, and, as a person skilled in the art
would understand, other modifications are likely possible.
Further, where this has not been done (1.e., where no
examples of modifications have been set forth), 1t should not
be interpreted that no modifications are possible and/or that
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what 1s described 1s the sole manner of implementing that
clement of the present technology. As a person skilled 1n the
art would understand, this 1s likely not the case. In addition
it 1s to be understood that the system 100 may provide 1n
certain instances simple implementations of the present
technology, and that where such i1s the case they have been
presented 1n this manner as an aid to understanding. As
persons skilled in the art would understand, various 1mple-
mentations of the present technology may be of a greater
complexity.

Generally speaking, the system 100 1s configured to
provide content recommendations to a user 102 of the
system 100. The user 102 may be a subscriber to a recom-
mendation service provided by the system 100. However,
the subscription does not need to be explicit or paid for. For
example, the user 102 can become a subscriber by virtue of
downloading a recommendation application from the system
100, by registering and provisiomng a login/password com-
bination, by registering and provisionming user preferences
and the like. As such, any system variation configured to
generate content recommendations for the given user can be
adapted to execute embodiments of the present technology,
once teachings presented herein are appreciated. Further-
more, the system 100 will be described using an example of
the system 100 being a recommendation system (therefore,
the system 100 can be referred to herein below as a “rec-
ommendation system 100”). However, embodiments of the
present technology can be equally applied to other types of
the system 100, as will be described in greater detail herein
below.

The system 100 comprises an electronic device 104, the
clectronic device 104 being associated with the user 102. As

such, the electronic device 104 can sometimes be referred to
as a “client device”, “end user device” or “client electronic
device”. It should be noted that the fact that the electronic
device 104 1s associated with the user 102 does not need to
suggest or imply any mode of operation—such as a need to
log 1n, a need to be registered, or the like.

In the context of the present specification, unless provided
expressly otherwise, “electronic device” 1s any computer
hardware that 1s capable of running a software appropriate to
the relevant task at hand. Thus, some (non-limiting)
examples of electronic devices include personal computers
(desktops, laptops, netbooks, etc.), smartphones, and tablets,
as well as network equipment such as routers, switches, and
gateways. It should be noted that a device acting as an
clectronic device in the present context 1s not precluded
from acting as a server to other electronic devices. The use
of the expression “an electronic device” does not preclude
multiple client devices being used 1n receiving/sending,
carrying out or causing to be carried out any task or request,
or the consequences of any task or request, or steps of any
method described herein.

The electronic device 104 comprises a permanent storage
105. The permanent storage 105 may encompass one or
more storage media and generally provides a place to store
computer-executable nstructions executable by a processor
107. By way of an example, the permanent storage 105 may

be mmplemented as a computer-readable storage medium
including Read-Only Memory (ROM), hard disk drives

(HDDs), solid-state drives (SSDs), and tlash-memory cards.

The electronic device 104 comprises hardware and/or
soltware and/or firmware (or a combination thereof), as 1s
known 1n the art, to execute a recommendation application
106. Generally speaking, the purpose of the recommenda-
tion application 106 1s to enable the user to receive (or
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otherwise access) content recommendations provided by the
system 100, as will be described in greater detail herein
below.

How the recommendation application 106 1s implemented
1s not particularly limited. One example of the recommen-
dation application 106 may include a user accessing a web
site associated with a recommendation service to access the
recommendation application 106. For example, the recom-
mendation application 106 can be accessed by typing in (or
otherwise copy-pasting or selecting a link) an URL associ-
ated with the recommendation service. Alternatively, the
recommendation application 106 can be an app downloaded
from a so-called app store, such as APPSTORE™ or
GOOGLEPLAY™ and 1nstalled/executed on the electronic
device 104. It should be expressly understood that the
recommendation application 106 can be accessed using any
other suitable means. In yet additional embodiments, the
recommendation application 106 functionality can be 1ncor-
porated into another application, such as a browser appli-
cation (not depicted) or the like. For example, the recom-
mendation application 106 can be executed as part of the
browser application, and when the user 102 starts the
browser application, the recommendation application 106
can be executed.

Generally speaking, the recommendation application 106
comprises a recommendation intertace 108, the recommen-
dation interface 108 being displayed on a screen (not sepa-
rately numbered) of the electronic device 104. With refer-
ence to FIG. 2, there 1s depicted a screen shot of the
recommendation nterface 108 implemented 1n accordance
with a non-limiting embodiment of the present technology
(the example of the recommendation interface 108 being
depicted as displayed on the screen of the electronic device
104 being implemented as a smart phone).

In some embodiments of the present technology the
recommendation interface 108 1s presented when the user
102 of the electronic device 104 actuates (1.e. executes, run,
background-run or the like) the recommendation application
106. Alternatively, the recommendation interface 108 can be
presented when the user 102 opens a new browser window
and/or activates a new tab in the browser application. For
example, 1n some embodiments of the present technology,
the recommendation interface 108 can act as a “home
screen” 1n the browser application.

The recommendation interface 108 includes a search
interface 202. The search interface 202 includes a search
query interface 204. The search query interface 204 can be
implemented as an “ommnibox” which allows entry of a
search query for executing a search or a network address
(such as a Umiversal Remote Locator) for identilying a
network resource (such as a web site) to be accessed.
However, the search query interface 204 can be imple-
mented as configured to receive one or both of: entry of the
search query for executing the search or the network address
(such as a Umversal Remote Locator) for identifying the
network resource (such as a web site) to be accessed.

The recommendation interface 108 further includes a
links interface 206. The links interface 206 includes a
plurality of tiles 208—of which eight are depicted 1n FIG.
2—only two of which are numbered 1n FIG. 2—a first tile
210 and a second tile 212.

Using the example of the first tile 210 and the second tile
212——cach of the plurality of tiles 208 includes (or acts as)
a link to erther (1) a web site marked as “favourite” or
otherwise marked by the user 102, (11) a previously visited
web site or (111) the like. The plurality of tiles 208, in the
depicted embodiment, 1s visually presented to the user 102
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as square buttons with a logo and/or a name of the resource
depicted therein, the logo and the name for enabling the user
102 to identify which resource the particular one of the
plurality of tiles (not separately numbered) 1s linked to.
However, 1t should be expressly understood that the visual
representation of some or all of the plurality of tiles 208 can
be different. As such, some or all of the plurality of tiles 208
can be implemented as diflerently shaped buttons, as hyper-
links presented 1n a list or the like.

As an example, the first tile 210 contains a link to a
TRAVELZOO™ web site and the second tile 212 contains
a link to a personal live journal web site. Needless to say, the
number and content of the individual ones of the plurality of
tiles 208 1s not particularly limited.

For example, the number of the tiles within the plurality
of tiles 208 can be pre-selected by the provider of the
recommendation application 106. In some embodiments of
the present technology, the number of tiles within the
plurality of tiles 208 1s pre-selected based on the size and/or
resolution of the screen of the electronic device 104 execut-
ing the recommendation application 106. For example, a
first number of tiles can be pre-selected for the electronic
device 104 executed as a smartphone, a second number of
tiles can be pre-selected for the electronic device 104
executed as a tablet, and a third number of tiles can be
pre-selected for the electronic device 104 executed as a
laptop or desktop computer.

The recommendation interface 108 further includes a
digital content recommendation 214. The digital content
recommendation 214 includes one or more recommended
content items, such as a first recommended content item 216
and a second recommended content item 218 (the second
recommended content item 218 only partially visible 1n FIG.
2). Naturally, the digital content recommendation 214 can
have more recommended content items. In the embodiment
depicted 1n FIG. 2 and in those embodiments where more
than one recommended content i1tem are present, the user
102 can scroll through the digital content recommendation
214. The scrolling can be achieved by any suitable means.
For example, the user 102 can scroll the content of the digital
content recommendation 214 by means of actuating a mouse
device (not depicted), a key board key (not depicted) or
interacting with a touch-sensitive screen (not depicted) or
associated with the electronic device 104.

In response to the user clicking one of the first recom-
mended content 1tem 216 or the second recommended
content item 218, the user 1s directed to a website associated
with the first recommended content item 216 or the second
recommended content 1tem 218.

Examples provided in FIG. 2 1s just one possible imple-
mentation of the recommendation interface 108. Another
example of the implementation of the recommendation
interface 108, as well as an explanation of how the user 102
can interact with the recommendation interface 108 1s dis-

closed 1n a co-owned Russian Patent Application entitled A
COMPUTER-IMPLEMENTED METHOD OF GENERAT-

ING A CONTENT RECOMMENDATION INTERFACE,
filed on May 12, 2016, and bearing an application number
2016118519; content of which 1s incorporated by reference
herein 1n 1ts entirety.

How the content for the digital content recommendation
214 1s generated will be described 1n greater detail herein
below.

Returming to the description of FIG. 1, the electronic
device 104 comprises a communication interface (not
depicted) for two-way communication with a communica-
tion network 110 via a communication link 111. In some
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non-limiting embodiments of the present technology, the
communication network 110 can be implemented as the
Internet. In other embodiments of the present technology,
the communication network 110 can be implemented dii-
ferently, such as any wide-area communication network,
local-area communication network, a private communica-
tion network and the like.

How the communication link 111 1s implemented 1s not
particularly limited and depends on how the electronic
device 104 1s implemented. Merely as an example and not
as a limitation, 1n those embodiments of the present tech-
nology where the electronic device 104 1s implemented as a
wireless communication device (such as a smart phone), the
communication link 111 can be implemented as a wireless
communication link (such as, but not limited to, a 3G
communications network link, a 4G communications net-
work link, a Wireless Fidelity, or WiF1®, for short, Blu-
ctooth®, or the like) or wired (such as an Ethernet based
connection).

It should be expressly understood that implementations
for the electronic device 104, the communication link 111
and the communication network 110 are provided for 1llus-
tration purposes only. As such, those skilled 1n the art wall
casily appreciate other specific implementational details for
the electronic device 104, the communication link 111, and
the communication network 110. As such, by no means the
examples provided hereinabove are meant to limait the scope
of the present technology.

The system 100 further includes a recommendation server
112. The recommendation server 112 can be implemented as
a conventional computer server. In an example of an
embodiment of the present technology, the recommendation
server 112 can be implemented as a Dell™ PowerEdge™
Server running the Microsoft™ Windows Server™ operat-
ing system. Needless to say, the recommendation server 112
can be implemented 1n any other suitable hardware, sofit-
ware, and/or firmware, or a combination thereof. In the
depicted non-limiting embodiments of the present technol-
ogy, the recommendation server 112 i1s a single server. In
alternative non-limiting embodiments of the present tech-
nology, the functionality of the recommendation server 112
may be distributed and may be implemented via multiple
SErvers.

The recommendation server 112 comprises a communi-
cation interface (not depicted) structured and configured to
communicate with various entities (such as the electronic
device 104 and other devices potentially coupled to the
communication network 110) via the communication net-
work 110. Similar to the electronic device 104, the recom-
mendation server 112 comprises a server memory 114 which
comprises one or more storage media and generally provides
a place to store computer-executable program instructions
executable by a server processor 116. By way of example,
the server memory 114 may be implemented as a tangible
computer-readable storage medium including Read-Only
Memory (ROM) and/or Random-Access Memory (RAM).
The server memory 114 may also include one or more fixed
storage devices 1n the form of, by way of example, hard
drives (HDDs), solid-state drives (SSDs), and flash-memory
cards.

In some embodiments, the recommendation server 112
can be operated by the same entity that has provided the
alore-described recommendation application 106. For
example, i the recommendation application 106 1s a Yan-
dex.Zen™ recommendation system, the recommendation
server 112 can be operated by Yandex LLC of Lev Tolstoy
Street, No. 16, Moscow, 119021, Russia. In alternative
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embodiments, the recommendation server 112 can be oper-
ated by an entity diflerent from the one who has provided by
the aforementioned recommendation application 106.

In accordance with the present technology, the recom-
mendation server 112 1s configured to execute a content
selection application 118. The manner 1n which the content
selection application 118 1s implemented 1s described 1n
detail below. For now, suflice 1t to say that the content
selection application 118 1s configured to select one or more
content items as the digital content recommendation 214.

To that end, the recommendation server 112 1s commu-
nicatively coupled to a database 120 via a dedicated link (not
numbered). In alternative implementations, the database 120
may be communicatively coupled to the recommendation
server 112 via the communication network 110 without
departing from the teachings of the present technology.
Although the database 120 1s illustrated schematically herein
as a single entity, 1t 1s contemplated that the database 120
may be configured 1n a distributed manner.

The database 120 1s populated with a plurality of digital
content 1items. Just as an illustration within FIG. 1, the
database 120 includes a first content item 122 a second
content item 124, and a third content 1item 126. In the context
of the present specification, the term “content item”™ may
refer to web resources associated with:

a news item;

a publication;

a web resource;

a post on a social media web site;

a new 1tem to be downloaded from an application store;

a new song (music track) to play/download from a

resource;

an audiobook to play/download from a resource;

a podcast to play/download from a resource;

a new movie (video clip) to play/download from a

resource; and

a product to be bought from a resource.

Broadly speaking, the plurality of content items can be
divided into two types of content 1tem based on their source.

For example, the first content item 122 and the second
content 1tem 124 may be “native” content items to the
recommendation system, meaning that the first content 1item
122 and the second content item 124 originate from a
respective first native content channel and second native
channel, which are athliated with the recommendation appli-
cation 106. As such, 1n some embodiments of the present
technology, the recommendation server 112 may provide a
platform for digital content generation and publication. This
can be particularly convenient for those users of the recom-
mendation server 112 who wish to publish digital content
but do not wish to spend time and/or money for establishing,
a publication platform. It 1s noted that the publication
platform provided by the recommendation server 112 can be
provided based on a subscription, 1n exchange for the
subscribers having to watch ads and/or for free. Just as an
example, the first native content channel may be associated
with a blogger that publishes content 1tems (such as the first
content 1item 122) using the recommendation application 106
as a platform. Generally speaking, not only the user 102 can
access the first content 1tem 122, the recommendation appli-
cation 106 allows access to the first native content channel,
thereby allowing the user 102 to see the one or more content
items generated by the first native content channel.

On the other hand, the third content item 126 can be
“non-native” to the recommendation system, meaning that
the third content item 126 originates from a non-native
content channel or, in other words, from a content source
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that 1s external to the recommendation server 112. For
example, the third content item 126 may be a news item
published on the web from an entity not afliliated with the
recommendation application 106. As such, the recommen-
dation server 112 1s also configured to execute a crawling
function to gather non-native content items coupled to the
communication network 110, and to that end comprises a
crawler application (not shown). Generally speaking, the
crawler application 1s configured to periodically access web

hosting servers (not shown) coupled to the communication
network 110 to 1dentity and store within the database 120 the
non-native content items stored therein.

Generally speaking, each native content 1tem (such as the
first content 1tem 122 and the second content item 124) can
be associated with a respective display feature. The display
feature 1s indicative of a required minimum number of
displays of the one or more content 1tems originating from
the associated native content channel by the recommenda-
tion application 106 within a predetermined time period. For
example, let us assume that the first content 1tem 122
originates from a {irst native content channel, which 1is
associated with a given content publisher (not shown).

Thus, by providing one or more content 1tems, the given
content publisher 1s guaranteed a certain amount of visibility
by the recommendation application 106, such as a minimum
number of displays of the one or more content items
generated by the first native content channel. How the
minimum number of displays 1s determined 1s not limited,
and may for example be proportional to the number of
content items originating from the associated native content
channel. Thus, for example, 1 a single content 1tem 1is
published by the native content source, the minimum num-
ber of displays can be 100 times; for two content 1tems, the
minimum number of displays can be 200 times, and so on.

How the predetermined time period 1s implemented 1s not
limited, and may for example be a day, a week, two weeks
or a month and the like, and may be set by the operator of
the content selection application 118. It 1s further contem-
plated that the predetermined time period 1s the same for all
native content channels (such as the first naive content
channel and the second native content channel), but 1t 1s not
limited as such, and each native content channel may have
a different predetermined time period from one another.
Content Selection Application

With reference to FIG. 3, there 1s provided a schematic
illustration of the content selection application 118 being
implemented 1n accordance with non-limiting embodiments
of the present technology. The content selection application
118 executes (or otherwise has access to): a content item
selection routine 302, a relevancy determining routine 304,
a prediction routine 306, and a ranking routine 307.

In the context of the present specification, the term
“routine” refers to a subset of the computer executable
program 1instructions of the content selection application 118
that 1s executable by the server processor 116 to perform the
functions explained below 1n association with the various
routines (the content item selection routine 302, the rel-
evancy determining routine 304, the prediction routine 306
and the ranking routine 307). For the avoidance of any
doubt, it should be expressly understood that the content
item selection routine 302, the relevancy determining rou-
tine 304, the prediction routine 306, and the ranking routine
307 are illustrated schematically herein as separate entities
for ease of explanation of the processes executed by the
content selection application 118. It 1s contemplated that
some or all of the content item selection routine 302, the
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relevancy determining routine 304, the prediction routine
306 and the ranking routine 307 may be implemented as one
or more combined routines.

For ease of understanding the present technology, func-
tionality of each one of the content item selection routine
302, the relevancy determining routine 304, the prediction
routine 306 and the ranking routine 307, as well as data
and/or information processed or stored therein are described
below.

Content Item Selection Routine

The content 1tem selection routine 302 1s configured to
receive a data packet 308 from the electronic device 104.
The data packet 308 comprises a request by the electronic
device 104 for the digital content recommendation 214. The
manner 1n which the data packet 308 1s transmitted from the
clectronic device 104 to the content 1item selection routine
302 1s not limited, and may for example be transmitted 1n
response to the user 102 accessing the recommendation
application 106.

Upon receiving the data packet 308, the content item
selection routine 302 1s configured to select a set of candi-
date content 1items responsive to the request contained within
the data packet 308.

Just as an example, the content item selection routine 302
may be configured to select one or more candidate content
items which may be potentially relevant to the user 102
based on a user interest profile associated with the user 102,

which may for example be a set of vectors representing the
interests of the user 102.

The manner 1 which the user interest profile 1s deter-
mined 1s not limited. Just as an example, the data packet 308
may comprise a unique ID associated with the electronic
device 104 or with the user 102, which allows the recom-
mendation server 112 to retrieve interactions of the user 102
executed previously on the recommendation application 106
with regards to a plurality of content items. Examples of
interactions that may be stored, and consequently retrieved
by the recommendation server 112 include, but are not
limited to:

The user preferences inputted by the user 102;

The user 102 “scrolling over” the given content item;

The user 102 “liking” or “dishiking” the given content

item or the content channel associated with the given
content item;

The user 102 sharing the given content item;

The user 102 clicking (or otherwise selecting) the given

content 1tem; and

The user 102 spending time consulting the given content

item.

It 1s further contemplated that the recommendation server
112 has access to logs (not shown). Broadly speaking, the
logs can store previously collected data associated with the
clectronic device 102 or the user’s 104 network interaction
via the browser application (not shown) and the search query
interface 204. In some non-limiting embodiments, the logs
comprise two kinds of logs: a search history log (not
depicted) and a browsing history log (no depicted). Gener-
ally speaking, the “search strings” which the user 102 inputs
to the search query interface 204, and search action data of
the user 102 are stored in the search history logs, and the
browsing history logs store indication of the web content
browsed by the user 102 via the browser application.

The manner 1n which the search history log 1s populated
1s well known 1n the art, and will not be described herein.
Sutlice to say, however that the recommendation server 112
1s configured to collect and store the “search strings” mput-
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ted into the search query interface 204 as well as the
activities of the user 102 with the search results.

It 1s noted that logs can store the historical information 1n
an encrypted and/or anonymized form.

As such, based on the unmique ID associated with the
electronic device 104 or with the user 102, the recommen-
dation server 112 1s configured to retrieve a search history
and a browsing history associated with the electronic device
104 or with the user 102. In some embodiments, the brows-
ing history and the search history may be limited in time or
in action. Just as an example, the browsing history may
comprise web resources visited 1n the previous 24 hours, or
the last 100 web resources visited. Similarly, the search
history may comprise the search strings inputted in the
previous 24 hours, or the last 100 search strings. Needless to
say, other time period or actions may be used.

It 1s further contemplated that the data packet 308 may
comprise a location of the electronic device 104.

Thus, based on the user interactions the user interest
profile 1s generated, and one or more candidate content 1tems
that may be of interest to the user 102 are selected. An

example of generating the user interest profile 1s disclosed 1n
U.S. Pat. No. 9,740,782 entitled METHOD FOR ESTIMAT-

ING USER INTERESTS 1ssued on Aug. 22, 2017, content
of which 1s incorporated by reference herein 1n 1ts entirety.
In the illustration, the set of candidate content items
comprise the first content item 122, the second content item
124 and the third content 1tem 126. Needless to say, it 1s
contemplated that the set of candidate content items include
more or less than three content items. Each of the first
content item 122, the second content item 124 and the third
content 1tem 126 1s associated with a respective set of
content item features (described below).
Relevancy Determining Routine

Once the set of candidate content items have been deter-
mined, the content 1tem selection routine 302 1s configured
to transmit a data packet 310 to the relevancy determiming
routine 304. The data packet 310 comprises the set of
candidate content items (1.¢. the first content 1item 122, the
second content item 124, and the third content 1tem 126).

Recalling that the first content i1tem 122, the second
content 1tem 124 and the third content 1tem 126 have been
selected as being potentially relevant to the user 102 based
on the user interest profile associated with the user 102, the
relevancy determining routine 304 1s, on the other hand,
configured to determine the relevancy of each of the candi-
date content items included within the set of candidate
content 1items, by determining a relevancy parameter to each
of the content items included within the set of candidate
content items (1.¢. such as the first content item 122, the
second content 1tem 124 and the third content item 126).

The manner 1n which the relevancy parameter for each of
the candidate content 1tems 1s determined 1s not limited and
may be determined based on the type of features included
within the associated set of content item features.

In accordance with the present technology, the set of
content 1tem features may comprise content-inherent fea-
tures. The content-inherent features include content 1tem-
inherent characteristics that are associated with the content
item. Just as an example, the content-inherent features may
include the author of the content item, the length of the
document measured 1n words or symbols, category/theme of
the content, the number of previous display on the recom-
mendation mterface 108, the click through rate and the like.

As such, the relevancy determining routine 304 1s con-
figured to execute a first machine learning algorithm 312
that 1s trained to determine the relevancy parameter of the
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first content 1tem 122, the second content item 124, and the
third content 1item 126 based at least 1n part of the respective
content-inherent features and the user interest profile. The
manner 1n which the relevancy parameter 1s implemented 1s
not limited, and may for example be a predicted likelihood
of the user clicking the given content 1tem.

It 1s further contemplated that instead of content-inherent
features, the set of content 1tem features comprises channel-
inherent features, which are indicative of content channel
characteristics. For example, the channel-inherent features
tor the first content item 122 include:

a total number of users that have accessed the first content

channel;

a number of the one or more content items from the first
content channel that has been selected by each of the
users.

The relevancy determining routine 304 i1s configured
analyze the channel-inherent features to determine the click-
ing activities of the users accessing the associated content
channel. Just as an example, let us assume that the first
content channel comprises 10 content items and 10 users
have accessed the first content channel, the following Table
1 1llustrates the clicking activities of the 10 users.

TABLE 1

Number of content items

Number of users from the first channel

(total of 10 users) clicked Clicked rate
1 3 30%
4 6 60%
5 1 10%

As 1llustrated, out of 10 users that has accessed the first

content channel, a single user has clicked on 3 content 1tems
out of 10 content items (thus having a clicked rate of 30%),
4 of the 10 users have clicked on 6 content i1tems (thus
having a clicked rate of 60%), and 5 of the 10 users have
clicked on 1 content item (thus having a clicked rate of
10%).

Briefly turming the attention to FIG. 4, the manner in
which the relevancy parameter 1s determined based on the
channel-inherent features will be discussed. Based on the
Table 1, the relevancy determining routine 304 1s configured
to generate a histogram 402 which represents the distribu-
tion of the subsets of users by clicked rate.

Thus, for example, looking at the histogram 402, there 1s
provided a plurality of subsets each representing a subset of
users, and each of the subset 1s associated with a clicked rate.
Namely, a first subset 404 represents the single user that has
clicked 30% of the content items, a second subset 406
represents the 4 users that have clicked 60% of the content
items, and a third subset 408 represents the S users that have
clicked 10% of the content items.

The relevancy determining routine 304 1s further config-
ured to associate the relevancy parameter to each of the
subset. More precisely, the relevancy determining routine
304 1s configured to assign a predefined relevancy parameter
based on the associated clicked rate. For example, 1t the
clicked rate 1s 10%, then the assigned relevancy corresponds
to 10 (on a scale of 100), and 11 the clicked rate 1s 40%, then
the assigned relevancy corresponds to 40 (also on a scale of
100), and so on. Needless to say, 1t 1s contemplated that other
means of associating the relevancy parameter to each of the
subset may be used, namely by determining the relevancy
parameter as a function of the clicked rate.
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Just as an example, the following Table 2 illustrates the
predefined relevancy parameter assigned to the three sub-
Sets.

TABLE 2
Assigned relevancy
Subset Clicked rate Ranking parameter
First subset 404 30% 2 30
Second subset 406 60% 1 60
Third subset 408 10% 3 10

As 1llustrated 1n Table 2, the second subset 406 (which has
60% of clicked rate) 1s ranked highest due to 1ts highest
clicked rate, and therefore 1s assigned a highest relevancy
parameter. On the other hand, the third subset 408 (which
has 10% of clicked rate) 1s ranked lowest due to 1ts lowest
clicked rate, and therefore 1s assigned a lowest relevancy
parameter.

Having assigned a relevancy parameter to each of the
subset 1llustrating the clicked rate of the previous users who
have accessed the first content channel, the relevancy deter-
mining routine 304 1s configured to execute a second
machine learning algorithm 313 (see FIG. 2) that 1s trained
to predict in which subset (1.e. one of the first subset 404, the
second subset 406, and the third subset 408) the user 102
would fall into.

Just as an example, the second machine learning algo-
rithm 313 may be configured to determine an average user
interest profile for each of the subset by analyzing the user
interest profiles for each of the subsets by analyzing the user
interest profiles of the users associated with each of the
subset. For example, taking the second subset 406 as an
example, the second machine learning algorithm 313 1is
configured to determine the average user interest profile of
the 4 users (see Table 1) that have clicked 60% of the content
items from the first content channel.

Once the average user interest profiles have been deter-
mined, the second machine learning algorithm 313 1s con-
figured to determine a degree of similarity with the user
interest profile of the user 102. Recalling that the user
interest profile may be implemented as a set of vectors, the
degree of similarity may be determined by calculating the
distance between the set of vectors of the user interest profile
of the user 102 and the average user interest profiles.

Once the second machine learning algorithm 313 has
predicted the subset associated with the user 102, the given
content 1tem 1s assigned the relevancy parameter associated
with the subset. For example, let us assume that the user
interest profile of the user 102 1s determined to be most
similar to the average user interest profile of associated with
the second subset 406. Recalling that the second subset 406
has been previously assigned the relevancy parameter by the
relevancy determining routine 304 (see Table 2), the first
content item 122 1s assigned the same relevancy parameter
(thus being assigned the relevancy parameter corresponding,
to 60).

It would be understood from the above that the relevancy
parameter determined by the first machine learming algo-
rithm 312 1s determined based on the content-inherent
features and the user interest profile, and can thus be
considered to be a content 1tem specific relevancy vis-a-vis
the user 102. On the other hand, the relevancy parameter
determined by the second machine learning algorithm 313 i1s
determined based on the channel-inherent features and thus
the relevancy of the content item can be considered to be a
channel specific relevancy vis-a-vis the user 102.
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Prediction Routine

Returning now to FIG. 3, once the relevancy parameter
for each content item included within the set of candidate
content 1tems has been determined, the relevancy determin-
ing routine 304 is configured to transmit a data packet 314
to the prediction routine 306. The data packet 314 comprises
the relevancy parameter of the first content item 122, the
second content 1tem 124 and the third content item 126.

As has been brietly discussed above, the first content item
122 and the second content 1tem 124 are both native content
items, and as such are associated with a respective display
feature.

Based on the display feature, the prediction routine 306 1s
configured to determine a completion parameter of the first
content item 122 and the second content item 124. For
example, the completion parameter represents a degree of
cach of the first content channel (which i1s associated with
the first content item 122) and the second content channel
(which 1s associated with the second content item 124)
meeting its respective number of displays within the prede-
termined period of time.

The manner in which the prediction routine 306 deter-
mines the completion parameter 1s not limited and may be
done by analyzing one of two values, namely (1) an up-to-
date displayed value; and (11) a predictive completion param-
eter.

The up-to-date displayed value corresponds to the number
ol one or more content items originating from the associated
content channel an that have been displayed prior to the
receiving the data packet 308.

Thus, 11 for example, the first content channel has three
published content 1items have been displayed 300 times in
total within the predetermined time period, the up-to-date
displayed value corresponds to 300.

On the other hand, the predictive completion parameter 1s
indicative of a predicted number of displays of the one or
more content items of the associated content channel within
the predetermined time period. This 1s based on the devel-
oper’s observation that the displaying of the one or more
content 1tems 1s not constant, and may depend on various
factors, such as time of the day, the day of the week and the
like. As such, the prediction routine 306 may execute a
predictive algorithm (not shown) to determine the predictive
completion parameter based at least on the up-to-date dis-
played value. For example, for a given 24-hour time interval,
the prediction routine 306 may have observed that a par-
ticular channel interest amongst users spikes around 3 pm in
the afternoon. Thus, 11 the prediction routine 306 analyzes
the predictive completion parameter in the morning, the
prediction routine 306 will “bias” the value upwards to
account for the “spike” that will occur at 3 pm.

The manner 1n which the completion parameter 1s 1imple-
mented 1s not limited, and may be represented as an absolute
number of displays required to achieve the minimum display
value, as a percentage value representing a rate of complet-
ing the minimum display value, and the like.

It would be understood that since the third content 1tem
126 1s a non-native content item, it does not have any display
feature associated thereto. As such, the prediction routine
306 does not calculate a completion routine for the third
content 1tem 126.

Ranking Routine

Having determined the relevancy parameter of the first
content item 122 and the second content item 124, the
prediction routine 306 1s configured to transmit a data packet
316 to the ranking routine 307. The data packet 316 com-
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of the first content item 122 and the second content item 124,
as well as the relevancy parameter of the third content 1tem

126.

The ranking routine 307 1s configured to rank the first
content 1tem 122, the second content item 124 and the third
content item 126, as explained below.

As 1t will be apparent from the following description,
native content items (such as the first content item 122 and
the second content 1tem 124) and the non-native content
items (such as the third content 1tem 126) will be ranked
separately. More precisely, the native content items are
ranked based on their respective relevancy parameter and
completion parameter, whereas the non-native content 1tems
are ranked based on their respective relevancy parameter
only.

Attention will first be turned to the ranking of the first
content 1tem 122 and the second content 1item 124 which are
both native content items. The ranking routine 307 1s con-
figured to rank, using a {irst ranking algorithm 318, the first
content 1tem 122 and the second content item 124 based on
their respective relevancy parameter and their respective
completion parameter.

In some embodiments, the first ranking algorithm 318 1s
configured to multiply the relevancy parameter of the first
content 1tem 122 with the completion parameter of the first
content item 122 to obtain a first ranking score. Additionally,
the ranking routine 307 1s configured to multiply the rel-
evancy parameter of the second content 1tem 124 with the
completion parameter of the second content item 124 to
obtain a second ranking score. The following Table 3
illustrates the respective relevancy parameter and the
completion parameter of the first content item 122 and the
second content item 124, as well as the first and second
ranking scores.

TABLE 3
Completion
parameter
Relevancy  (remaining number
parameter of displays) Ranking score
First content item 80 10 800
122
Second content item 60 20 1200
124

As 1llustrated above, the first content item 122 has a
relevancy parameter that 1s above the second content 1tem
124. However, since the completion parameter (represented
as the remaining number of displays) of the second content
item 124 1s above the first content item 122, the second
ranking score 1s above the first ranking score.

Accordingly, despite the fact that the first content 1tem
122 1s a prior1 more relevant to the request, the first ranking
algorithm 318 1s configured to rank the second content item
124 above the first content 1tem 122 due to the fact that the
second content channel (which 1s associated with the second
content item 124) requires more displays to achieve the
minimum display value.

Needless to say, 1t 1s contemplated that the first ranking
algorithm 318 may be configured to apply restricting mea-
sures. Just as an example, the first ranking algorithm 318
may be configured to first determine 1f the difference
between the relevancy parameters of the first content item
122 and the second content item 124 1s above a first
predetermined threshold. As such, even if the second rank-
ing score 1s above the first ranking score, 11 it 1s determined
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that the relevancy parameter of the second content 1tem 124
1s above the first predetermined threshold, the first ranking
algorithm 318 1s configured to rank the first content item 122
above the second content 1tem 124. The manner 1n which the
first predetermined threshold 1s determined i1s not limited,
and may be determined empirically.

This 1s based on the developer’s awareness that a balance
needs to be achieved between the relevancy of the content
item and the need to display the content 1tem to maintain an
acceptable level of user satisfaction.

Needless to say, 1t 1s also contemplated that the first and
second ranking scores may be determined using any other
function of the completion parameter and the relevancy
parameter (such as a linear combination), rather than mul-
tiplying the completion parameter and the relevancy param-
eter.

In another embodiment, the first ranking algorithm 318 1s
configured to rank the first content item 122 and the second
content 1tem 124 based on their respective relevancy param-
cters. The first ranking algorithm 318 1s then configured to
determine if the completion parameter of the lower ranked
content 1tem (1n the example above, the second content 1tem
124) 1s above a second predetermined threshold. If the
completion parameter of the lower ranked content item 1s
above the second predetermined threshold, the lower ranked
content item 1s ranked above the higher ranked content 1item.
The manner 1n which the second predetermined threshold 1s
determined 1s not limited, and may be determined empiri-
cally. Needless to say, it 1s contemplated that the first ranking
algorithm 318 ranks the first content item 122 and the second
content item 125 based on their respective completion
parameter and apply the second predetermined threshold
vis-a-vis their respective relevancy parameters.

In yet another embodiment, the first ranking algorithm
318 1s configured to rank the first content item 122 and the
second content item 124 based on their respective relevancy
parameters. The first ranking algorithm 318 1s then config-
ured to determine 1f the completion parameter of one of the
first content item 122 and the second content item 124 1s
below a third predetermined threshold. In the aflirmative, the
associated content 1tem 1s not included 1n the final recom-
mended list of digital items.

On the other hand, 1f the completion parameter of the
respective first content item 122 and the second content 1item
124 1s above the third predetermined threshold, the first
content 1tem 122 and the second content item 124 are kept
in the final recommended digital content 1tems (while keep-
ing their ranking). The manner 1n which the third predeter-
mined threshold 1s determined 1s not limited, and may be
determined empirically. Needless to say, it 1s contemplated
that the first ranking algorithm 318 ranks the {first content
item 122 and the second content item 125 based on their
respective completion parameter and apply the third prede-
termined threshold wvis-a-vis their respective relevancy
parameters.

Having ranked the first content item 122 and the second
content item 124, attention will now be turned at the ranking
of the non-native content 1tems.

The ranking routine 307 1s configured to execute a second
ranking algorithm 320. Unlike the first ranking algorithm
318 that 1s configured to rank the native content 1tems (such
as the first content item 122 and the second content item
124), the second ranking algorithm 320 1s configured to rank
and assign a respective ranking score to the one or more
non-native content items included in the set of candidate
content items (such as the third content 1tem 126). Thus, the
third content item 126 1s assigned a third ranking score by
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the second ranking algorithm 320. The manner 1in which the
second ranking algorithm 320 ranks the one or more non-
native content i1tems 1s not limited, and may for example
rank the one or more non-native content 1items based on their
relevancy parameters determined by the relevancy determin-
ing routine 304.

Once the second ranking algorithm 320 has ranked the
one or more non-native content items, the ranking routine
307 then executes a blending algorithm 322. The blending
algorithm 322 1s configured to rank the first content 1tem
122, the second content 1item 124 and the third content item
126.

The manner in which the blending algorithm 322 1s
configured to rank the native content items (i.e. the first
content item 122 and the second content 1tem 124) and the
non-native content items (i.e. the third content 1tem 126) 1s
not limited, and may for example be done using techniques
disclosed 1n the U.S. patent application Ser. No. 15/891,813
entitled METHOD AND SYSTEM FOR DETERMINING
RANK POSITIONS OF NON-NATIVE ITEMS BY A
RANKING SYSTEM, filed on Feb. 8, 2018, content of
which 1s incorporated by reference 1n 1ts entirety.

In another embodiment, the blending algorithm 322 may
be configured to rank the third content 1tem 126 vis-a-vis the
first content 1tem 122 and the second content 1tem 124 based
solely on 1ts relevance parameter. Returning to Table 2 to
illustrate, we note that the second content item 124 1s ranked
higher than the first content 1tem 122 due to their respective
ranking scores. If, for example, the relevance parameter of
the third content 1tem 126 was above the relevance param-
cter ol the second content item 124, then the blending
algorithm 322 1s configured to rank the third content 1tem
126 above the second content item 124, and vice-versa.
Thus, 1n the example, the third content item 126 would be
ranked the highest, followed by the second content 1tem 124
and the first content 1item 122.

In another example, blending algorithm 322 may be
configured to rank the first content item 122, the second
content 1tem 124 and the third content 1tem 126 based on a
predetermined pattern. For example, the blending algorithm
322 may be configured to rank the highest native content
item based on 1its ranking score, followed by the highest
non-native content item based on its ranking score, then
tollowed by the second-highest native content item based on
its ranking score, and so on. Needless to say, other patterns
for ranking the native and non-native content items are
contemplated as well.

Once the blending algorithm 322 has ranked the first
content 1item 122, the second content item 124 and the third
content 1item 126, the ranking routine 307 1s configured to
select a subset of candidate content 1tems by applying a
predefined inclusion parameter indicative of an acceptable
number of content items to be included within the digital
content recommendation 214 for display by the electronic
device 104.

The manner 1n which the predefined inclusion parameter
1s implemented 1s not limited and may for example include
the top 2 higher ranked content items by the blending
algorithm 322. Needless to say, the predefined inclusion
parameter may include more or less than 2 higher ranked
content i1tems.

In some embodiments, the predefined 1inclusion parameter
may be configured to select a predefined number of higher
ranked native content items and non-native content items.
For example, the predefined inclusion parameter may be
configured to select the top 5 higher ranked native content
items and the top 7 higher ranked non-native content 1tems.
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Having generated the digital content recommendation
214, the ranking routine 307 1s configured to transmit a data
packet 324 to the electronic device 104. The data packet 324
comprises the digital content recommendation 214 for dis-
play by the electronic device 104.

The various non-limiting embodiments of the present
technology may allow the generating of digital content
recommendation 214 balancing the need to provide relevant
content 1tems to the request and the need to meet the
required minimum number of displays of content items
originating from the native content channels.

Given the architecture and examples provided herein-
above, 1t 1s possible to execute a computer-implemented
method for generating the digital content recommendation
214. With reference to FIG. 5, there 1s depicted a flow chart
of a method 500 for generating the digital content recom-
mendation 214, the method 500 being executable 1n accor-
dance with non-limiting embodiments of the present tech-
nology. The method 500 can be executed by the
recommendation server 112.

Step 302: recerving, from the electronic device, via the
communication network, a request for the digital content
recommendation

The method 500 starts at step 502, where the content 1item
selection routine 302 acquires the data packet 308 from the
electronic device 104 which comprises a request for digital
content recommendation 214. The manner in which the
clectronic device 104 transmits the data packet 308 1s not
limited, and may for example be 1n response to the user 102
accessing the recommendation application 106.

Step 504: sclecting a set of candidate content items
responsive to the request, the set of candidate content 1tems
including at least a first content 1tem originating from a {irst
content channel and a second content 1tem originating from
a second content channel, each of the first content item and
the second content 1tem being associated with a respective:
display feature, the display feature being indicative of a
number of displays of one or more content items originating,
from the respective first content channel and second content
channel required by the recommendation system within a
predetermined time period; one or more content i1tem fea-
tures, the one or more content item features being indicative
ol a characteristic associated with the first content 1tem and
the second content item respectively

At step 504, the content 1tem selection routine 302 selects
the set of candidate content items 1n response to the request,
which includes the first content item 122 and the second
content item 124. The first content 1tem 122 originates from
the first content channel, and the second content item 124
originates from the second content channel.

Each of the first content item 122 and the second content
item 124 1s associated with a respective display feature and
one or more content 1tem features.

The display feature 1s indicative of a required minimum
number of displays of one or more content 1items originating,
from the associated content channel by the recommendation
application 106 within a predetermined time period.

In some embodiments, the set of content item features
may comprise of content-inherent features and/or channel-
inherent features. The content-inherent features include con-
tent 1tem-inherent characteristics that are associated with the
content item. Just as an example, the set of content 1tem
features may include the author of the content item, the
length of the document measured in words or symbols;
category/theme of the content, the number of previous
displays on the recommendation interface 108, the click
through rate and the like.
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On the other hand, the channel-inherent features include
content channel characteristics. For example, the channel-
inherent features of the first content channel include:

a total number of users that have accessed the first content

channel;

a number of the one or more content 1tems from the first
content channel that has been selected by each of the
users.

Step 306: determining, for each of the first content item
and the second content item, a relevancy parameter, the
relevancy parameter being based, at least in part, on the one
or more content item features associated with the first
content item and the second content 1tem respectively

At step 506, the relevancy determiming routine 304 1is
configured to determine the relevancy parameter for each of
the first content 1tem 122 and the second content item 124.

The step of determining the relevancy parameter for each
of the first content 1tem 122 and the second content item 124
1s executed by one of the first machine learning algorithm
312 or the second machine learning algorithm 313.

In using the first machine learning algorithm 312, the
relevancy parameter of the first content 1tem 122 and the
second content item 124 1s determined based on an analysis
of the respective content-inherent features and the user
interest profile of the user 102.

In using the second machine learning algorithm, the
relevancy parameter of the first content item 122 and the
second content 1tem 124 1s determined based on an analysis
of at least the respective content-inherent features and the
user interest profile of the user 102.

Step 508: determining, for each of the first content i1tem
and the second content item, a completion parameter, the
completion parameter being based, at least 1n part on the
respective display feature, the completion parameter repre-
senting a degree of each of the first content channel and the
second content channel meeting 1ts respective number of
displays

At step 508 the prediction routine 306 1s configured to
determine the completion parameter of the first content 1tem
122 and the second content i1tem 124. The completion
parameter represents a degree of each of the first content
channel (which 1s associated with the first content 1tem 122)
and the second content channel (which 1s associated with the
second content item 124) meeting 1ts respective number of
displays.

The manner 1 which the prediction routine 306 deter-
mines the completion parameter 1s not limited and may be
done by analyzing one of two values, namely (1) an up-to-
date displayed value; and (11) a predictive completion param-
eter.

The manner in which the completion parameter 1s 1mple-
mented 1s not limited, and may be represented as an absolute
number of displays required to achieve the minimum display
value, as a percentage value representing a rate ol complet-
ing the minimum display value, and the like.

Step 510: ranking, by a ranking algorithm, the first
content item and the second content item, based at least on
their respective relevancy parameter and the completion
parameter

At step 510, the ranking routine 307 1s configured to rank,

using a first ranking algorithm 318, the first content item 122
and the second content 1tem 124 based on their respective
relevancy parameter and their respective completion param-
eter.
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In some embodiments, the first and second ranking scores
are determined using a linear combination of the completion
parameter and the relevancy parameter of the associated
content items.

The first ranking algorithm 318 1s then configured to rank
the first content 1tem 122 and the second content item 124
based on their respective first ranking score and second
ranking score.

Step 512: generating the digital content recommendation,
the digital content recommendation including at least one of
the first content item and the second content item that has
been ranked by the ranking algorithm

At step 512, the ranking routine 307 1s configured to apply
a predefined 1nclusion parameter indicative of an acceptable
number of higher-ranked content items to be included within
the digital content recommendation 214 for display.

Step 514: transmitting, by the server, the digital content
recommendation to the electronic device for display

At step 514, the recommendation server 112 1s configured
to transmit the data packet 324 to the electronic device 104.
The data packet 324 comprises the digital content recom-
mendation 214.

In response to receiving the data packet 324, the elec-
tronic device 104 displays the digital content recommenda-
tion 214 on the recommendation interface 108.

It should be apparent to those skilled 1n the art that at least
some embodiments of the present technology aim to expand
a range of technical solutions for addressing a particular
technical problem encountered by the conventional content
item recommendation systems, namely balancing the rel-
evancy and the need for display of a given content item.

It should be expressly understood that not all techmical
ellects mentioned herein need to be enjoyed i each and
every embodiment of the present technology. For example,
embodiments of the present technology may be imple-
mented without the user enjoying some of these technical
cllects, while other embodiments may be implemented with
the user enjoying other technical eflects or none at all.

Modifications and improvements to the above-described
implementations of the present technology may become
apparent to those skilled in the art. The foregoing description
1s intended to be exemplary rather than limiting. The scope
ol the present technology 1s therefore mtended to be limited
solely by the scope of the appended claims.

While the above-described implementations have been
described and shown with reference to particular steps
performed 1n a particular order, 1t will be understood that
these steps may be combined, sub-divided, or re-ordered
without departing from the teachings of the present tech-
nology. Accordingly, the order and grouping of the steps 1s
not a limitation of the present technology.

The 1nvention claimed 1s:

1. A method for generating a digital content recommen-
dation, the digital content recommendation to be displayed
on an electronic device associated with a user, the method
being executed 1n a recommendation system connectable to
the electronic device via a communication network, the
recommendation system including a hardware server, the
method comprising:

receiving, from the electronic device, via the communi-

cation network, a request for the digital content rec-
ommendation;

generating, a user interest profile of the user associated

with the electronic device, the user interest profile
being generated based on previously executed interac-
tions of the user with the recommendation system, the
user profile being represented with a set of vectors,
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wherein the user interest profile 1s generated based on
a set of user interest profile features, the set of user
interest profile features comprising at least one of:

a browsing history associated with the user;

a search history associated with the user;
user-specific preferences; or

a location of the electronic device;

selecting a set of candidate content 1tems responsive to the

request, the set of candidate content 1tems including at

least a first content 1tem originating from a first content

channel and a second content item originating from a

second content channel, wherein:

cach of the first content channel and the second content
channel 1s associated with a respective display fea-
ture, the respective display feature for a given con-
tent channel corresponding to a predetermined mini-
mum number of displays of one or more content
items to a plurality of users of the recommendation
system originating from the given content channel
within a predetermined time period;

cach of the first content item and the second content
item being associated with a respective set of content

item features, the set of content item features for a

given content 1item comprising;:

a total number of users of the recommendation
system having previously accessed a given con-
tent channel associated with the given content
item; and

one or more content items having been selected by
the total number of users:

determining, for each of the first content 1tem and the

second content item, a relevancy parameter, the rel-

evancy parameter for the given content item being

determined by:

creating a histogram, the histogram representing a
plurality of subsets each representing a subset of the
total number of users, each of the subsets having a
number of content 1tems clicked by the subset of the
number of users:

for a given subset, retrieving the user interest profile of
the users included within the given subset;

generating, for the given subset, an average user pro-
file, the average user profile corresponding to an
average of the respective set of vectors of the users
included within the given subset;

generating the relevancy parameter of the given content
item, the relevancy parameter corresponding to a
degree of similarity between the user interest profile
of the user associated with the electronic device and
the average user profile;

second content item, a completion parameter, the

completion parameter for the given content 1tem being,

determined by:

determining an up-to-date displayed value correspond-
ing to a number of content 1items originating from the
given content channel previously displayed to the
total number of users; and

determining a predictive completion parameter corre-
sponding to a number ol content items from the
given content channel associated with the given
content item likely to be viewed within a given
future timeframe by analyzing previous access by
one or more electronic devices to the associated
content channel 1 a previous corresponding time-
frame; and
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determining the completion parameter corresponding
to a difference between a sum of (1) the up-to-date
displayed value and (11) the predictive completion
parameter, and the predetermined minimum number
of displays;
ranking, by a ranking algorithm, the first content item and
the second content 1tem, based at least on their respec-
tive relevancy parameter and the completion parameter,
the ranking comprising:
determining a {irst ranking score associated with the
first content 1tem, the first ranking score being deter-
mined based on the relevancy parameter associated
with the first content 1item and the completion param-
eter of the first content item:;
determining a second ranking score associated with the
second content 1tem, the second ranking score being
determined based on the relevancy parameter asso-
ciated with the second content item and the comple-
tion parameter of the second content 1tem; and
ranking the first content item and the second content
item based on the first ranking score and the second
ranking score;
generating the digital content recommendation, the digital
content recommendation including at least one of the
first content 1tem and the second content 1tem that has
been ranked by the ranking algorithm;
transmitting, by the server, the digital content recommen-
dation to the electronic device associated with the user
for display;
displaying the digital content recommendation on the
clectronic device associated with the user, the display-
ing comprising displaying a number of tiles, each tile of
the number of tiles being associated with a respective
content 1tem included within the digital content recom-
mendation, wherein the number of tiles 1s determined
based on a size and resolution of a display screen of the
electronic device associated with the user; and
in response to the user selecting one of the first content
item and the second content i1tem, transmitting by the
server to the electronic device associated with the user,
a website associated with the selected one of the first
content item and the second content 1tem.
2. The method of claim 1, wherein the completion param-
eter 1s one of:
an absolute number of displays required to achieve the
minimum display value; and
a percentage value representative of a rate of achieving the
mimmum display value.
3. The method of claim 1, wherein
the first content i1tem 1s a first native content item native
to the recommendation system, the first native content
item originating from the first content channel that 1s
native to the recommendation system:;
the second content 1item 1s a second native content 1tem,
the second native content item originating from the
second content channel that 1s native to the recommen-
dation system;
the set of candidate content 1tems further comprising one
or more non-native content items that are non-native to
the recommendation system, the one or more non-
native content items being associated with a set of
content 1tem features; and
the method further comprising:
determining for each of the one or more non-native
content items, a respective relevancy parameter.
4. The method of claim 3, wherein the ranking algorithm
1s a first ranking algorithm; and wherein
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the generating the digital content recommendation com-

Prises:

ranking by a second ranking algorithm, the one or more
non-native content items based at least on their
respective relevancy parameter;

mixing, by a blending algorithm, the one or more
non-native content 1tems with the first native content
item and the second native content 1tem, the blending
algorithm being configured to mutually rank the first
native content item, the second native content item
and the one or more non-native content items; and

selecting a subset of candidate content 1tems by apply-
ing a predefined inclusion parameter indicative of an
acceptable number of content 1tems to be included
within the digital content recommendation.

5. The method of claim 1, wherein the first content item
and the second content 1tem 1s at least one of:

an 1mage;

a text; and

a video.

6. A system for generating a digital content recommen-
dation, the digital content recommendation to be displayed
on an electronic device associated with a user, the system
comprising a hardware server connected to the electronic
device via a communication network, the server comprising
a processor configured to:

receive, from the electronic device, via the communica-

tion network, a request for the digital content recom-
mendation;

generate a user interest profile of the user associated with

the electronic device, the user interest profile being

generated based on previously executed interactions of

the user with the recommendation system, the user

profile being represented with a set of vectors, wherein

the user interest profile 1s generated based on a set of

user interest profile features, the set of user interest

profile features comprising at least one of:

a browsing history associated with the user;

a search history associated with the user;

user-specific preferences; or

a location of the electronic device;

select a set of candidate content 1tems responsive to the

request, the set of candidate content 1tems including at

least a first content 1tem originating from a first content

channel and a second content item originating from a

second content channel, wherein:

cach of the first content channel and the second content
channel 1s associated with a respective display fea-
ture, the display feature for a given content channel
corresponding to a predetermined mimimum number
of displays of one or more content items to a plurality

ol users of the recommendation system originating

from the given content channel within a predeter-

mined time period;
cach of the first content 1tem and the second content
item being associated with a respective set of content

item features, the set of content item features for a

given content 1tem comprising:

a total number of users of the recommendation
system having previously accessed a given con-
tent channel associated with the given content
item; and

one or more content items having been selected by
the total number of users:
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determine, for each of the first content item and the
second content 1tem, a relevancy parameter, the rel-
cvancy parameter for the given content item being
determined by:
creating a histogram, the histogram representing a
plurality of subsets each representing a subset of the
total number of users, each of the subsets having a
number of content 1tems clicked by the subset of the
number of users;
for a given subset, retrieving the user interest profile of
the users included within the given subset;
generating, for the given subset, an average user pro-
file, the average user profile corresponding to an
average ol the respective set of vectors of the users
included within the given subset;
generating the relevancy parameter of the given content
item, the relevancy parameter corresponding to a
degree of similarity between the user interest profile
ol the user associated with the electronic device and
the average user profile;
determine, for each of the first content item and the
second content item, a completion parameter, the
completion parameter for the given content item being
determined by:
determining an up-to-date displayed value correspond-
ing to a number of content 1items originating from the
given content channel previously displayed to the
total number of users; and
determining a predictive completion parameter corre-
sponding to a number of content items from the
given content channel associated with the given
content 1tem likely to be viewed within a given
future timelrame by analyzing previous access by
one or more electronic devices to the associated
content channel 1 a previous corresponding time-
frame; and
determining the completion parameter corresponding
to a difference between a sum of (1) the up-to-date
displayed value and (11) the predictive completion
parameter, and the predetermined minimum number
of displays;
rank, by a ranking algorithm, the first content item and the
second content 1tem, based at least on their respective
relevancy parameter and the completion parameter,
wherein to rank the first content 1item and the second
content item, the processor 1s configured to:
determine a first ranking score associated with the first
content 1tem, the first ranking score being deter-
mined based on the relevancy parameter associated
with the first content 1tem and the completion param-
eter of the first content item:
determine a second ranking score associated with the
second content 1tem, the second ranking score being
determined based on the relevancy parameter asso-
ciated with the second content 1tem and the comple-
tion parameter of the second content item; and
rank the first content item and the second content 1tem
based on the first ranking score and the second
ranking score;
generate the digital content recommendation, the digital
content recommendation including at least one of the
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first content 1tem and the second content 1tem that has
been ranked by the ranking algorithm; and

transmit, by the server, the digital content recommenda-
tion to the electronic device associated with the user for
display, the displaying comprising displaying a number
of tiles, each tile of the number of tiles being associated
with a respective content item included within the
digital content recommendation, wherein the number of
tiles 1s determined based on a size and resolution of a
display screen of the electronic device associated with
the user:;

display the digital content recommendation on the elec-
tronic device associated with the user; and

in response to the user selecting one of the first content
item and the second content item, transmit by the server
to the electronic device associated with the user, a
website associated with the selected one of the first
content 1tem and the second content item.

7. The system of claim 6, wherein the completion param-

eter 1s one of:

an absolute number of displays required to achieve the
minimum display value; and

a percentage value representative of a rate of achieving
the minimum display value.

8. The system of claim 6, wherein

the first content 1tem 1s a first native content item native
to the recommendation system, the first native content
item originating from the first content channel that 1s
native to the recommendation system:;

the second content 1tem 1s a second native content 1tem,
the second native content item originating from the
second content channel that is native to the recommen-
dation system;

the set of candidate content items further comprising one
or more non-native content items that are non-native to
the recommendation system, the one or more non-
native content i1tems being associated with a set of
content 1tem features:

the processor being further configured to:
determine for each of the one or more non-native

content 1tems, a respective relevancy parameter.
9. The system of claim 8, wherein the ranking algorithm

1s a first ranking algorithm: and wherein

to generate the digital content recommendation, the pro-
cessor 1s configured to:

rank by a second ranking algorithm, the one or more
non-native content items based at least on their
respective relevancy parameter;

mix, by a blending algorithm, the one or more non-
native content items with the first native content item
and the second native content item, the blending
algorithm being configured to mutually rank the first
native content item, the second native content item
and the one or more non-native content 1items; and

select a subset of candidate content 1tems by applying
a predefined inclusion parameter indicative of an
acceptable number of content items to be included
within the digital content recommendation.
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